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Abstract: In order to study the stability of slopes with weak interlayer under rainfall infiltration effect and reduce
the occurrence of landslide disasters, an actual slope project was taken as an example, and the finite difference
software was used to establish a three-dimensional slope numerical model. The pore water pressure, displacement
field, plastic zone, velocity field, and the maximum shear strain increment field of the slopes with weaker
interlayer were analyzed, and the influence of the thickness of weak interlayer on slope stability was studied. The
results show that continuous rainfall makes a through and continuous shear plastic zone appear at the weak

interlayer. At the same time, the shear plastic zone expands with the increase in rainfall time. With the increase in
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rainfall time, the displacement,

of the weak interlayer increase,

pore water pressure, the maximum shear strain increment, and the slip velocity

and the ratio of stress to strength decreases. The prolonged rainfall makes the

slopes with weak interlayer slip along the potential slip surface of the weak interlayer. The destabilizing deformation

of the slopes is mainly caused by the change of the weak interlayer, and the deformation is intensified with the

increase in rainfall time. The existence of the weak interlayer affects the pore water pressure at the interface between

the upper and lower weak interlayer, and the pore water pressure gradually increases from the slope towards the

direction of the weak interlayer. The increase in rainfall time and the existence of the weak interlayer both reduce

the stability of the slopes. When the rainfall conditions are the same, the safety factor of the slopes decreases with

the increase in the thickness of the weak interlayer
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Fig.1  Slope profile with weak interlayer
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Table 1 Physical-mechanical and hydrological parameters of soil
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TP XAAE R 300 45 1.16x10-8

B2 s A

Fig.2 Layout of monitoring points
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Fig.3  Variation of pore water pressure at slope monitoring points
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Zone Maximum Principal Strain Increment
Calculated by: Constant
1.8142E-01
1.8000E-01
1.7000E-01
1.6000E-01
1.5000E-01
1.4000E-01
1.3000E-01
1.2000E-01

1.1000E-01
1.0000E-01
‘ 9.0000E-02
8.0000E-02
7.0000E-02
6.0000E-02
5.0000E-02
| 4.0000E-02
3.0000E-02
2.0000E-02
1.0000E-02
0.0000E+00
-1.2032E-04

KI5 BET 2 h iR R0y AR B K

Fig.5 Cloud map of the maximum shear strain increment of the slope under two hours of rainfall
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Fig.8 Cloud map of slope plastic zone under six hours of rainfall
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Fig.9 Cloud map of plastic zone with weak interlayer under six hours of rainfall
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Fig.10  Variation of safety factor of slope under different thicknesses of waek interlayer
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